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(54) Title: PHOTOSENSITIVE COMPOSITION, AND OPTICAL WAVEGUIDE ELEMENT AND PROCESS FOR PRODUC- 
ING THE SAME 

1-1 

(54) mm%m-. «fttt«**fij:t;*»a*** fc*«>*aa 

2* (57) Abstract: A light-transmitting material which has high transparency in a wavelength region for use in communication, is ex- 
cellent in properties such as heat resistance, water resistance, and chemical resistance, can be easily made to have a grating, and 

^ can be easily incorporated into a module in practical use. The photosensitive composition, which gives the light-transmitting mate- 
rial, comprises a silane compound or a product of the hydrolysis/dehydrating condensation thereof, a photoinitiator, and water, the 

^ silane compound being represented by the following formula (1): R'SiX'j wherein R' is an organic group having a polymerizable 

O carbon-carbon double bond and X 1 is a hydrolyzable group or atom, provided that at least 40 % by number of the hydrogen atoms 

O which were contained in the organic group R 1 have been replaced with at least one kind of substituent atoms selected from the group 
^ consisting of heavy hydrogen, fluorine, chlorine, and bromine. 
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-ess ns^Siattw ^im&m&j$m. 
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m m m 

g#iii->^fA (wdm) *tagsnrvi*. ^vxno^^A^mmt 

( i ) 3fitty7> i !:iI7;P+y h'^^^^MI^i»ife 
«fctfft3Msm W7- 3 3 1 1 7 3^$g) 0 

( i i) &*mitrb77)l>3*>'i'7><DWttMttMffi%# ] ) isutt># 
K*^»:«^e3IBffl»»#»*«fc^#«K (#HS¥8 - 3 1 3 7 4 

IS). 

(i i i) ***U WUHJ* h*yy7>, vJU^-7A7;m + 

^WT^SM^ (JOURNAL OF LIGHTWAVE TECH 
NOLOGY, VOL. 16, No. 9, ppl 64 0~1 6 4 6, S E PTE 
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2 

MB E R 1998¥. SPIE Vol. 3282, Hl7~30, *3<fctfS 
PIE Vol. 3 2 8 2, H5 0-5 8). 

(i v) ffl««fi^^*fiai*0#U*7--3t*«a*3F (tyh-a-Z, 1 
9 9 9^No. 2, H3 1~3 2). 
5 (v) *^Ua*->7W;M3\^v£DDv7> (MPMDCS), 1H, 
1H, 2H, 2H- HJ x# 7;U#o*0^;M 9^5^ OP (FOMD 
CS), i5itfA^f^7WDfyJW^^Jl/-h (HFDMA) jfe&fc 
53Wi£Klffift£W«a&l/W:/'J y K*W (M. Menning, M. Z a h 
nhausen, H. Schmidt, Proc. SPIE 34 6 9, 6 8- 
10 7 8 (1 9 9 8)). -tLTi53ttt*Wrs®^T**MPMDCSOC-HStt 
^©^T'&D, C-FS^SICWTSFOMDCS tS^Wttl^yT-© 
HFDMA Sj§*|fcJn&T, ffiftWK C - HSO»€rM C 

(vi) fh77^3+'»5>, 7;WPb'J7;U3^>->7>, £cfcl*7U 

15 8/2 5 8 6 2&$6). H^Tte, CD 3 Si (OC 2 H 5 ) 3 iC 6 D 5 Si (OC 
2 H 5 ) 3 5fflU5:tt*, C-H«S£K:fc*fSl. 3tfm*«ktXl. 5 5 3 m 

(i) 7JI/+JH, 7;^^-/JH^tt^fc». C-Hlg££S^ 

20 <iRiR©iS5PKJ«»^ifi#^*S1S«t*S^t^&, 1. 55/im^l. 3#m 

(i i) «7K^fcxh77;m^vv7>*ffl^T43 0, ilfg&SO 
25 &tf&?tzc &tz.%%m\z>?V- : r4yV (Htfrte^) ZBJ&tZ>Z\ttf®% 

m=f- (i i i) it, mytmmzm^T^ztztb, vv-t-a >vttt2>% 
mm*fttoxte£<D%mz£r)mm\zftmTZz>tf, mm® (i) tmmiz 
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mmw^mM^^-fbh^tim^ti^-otc. $f (iv) ^u-?- 
mmt~?z>tz®, irons-, *»fla>ffl«tt, ^ttWTLfc^s^n^ofco 
fjtB (v) o«»w^U7H^fi> xm®&zm&tz>tztb\z\t, c 

Ztcttmtm (v i) CD 3 S i (OC 2 H 5 ) 3 :fc£tfC 6 D 5 S i (OC 
2 H 5 ) 3 l:i3tj-57MJH *^V4S7»J-;US (7xZJH) # 

if^mo^^zmo^m^xsn^ momm^^^zt^o. 

R 1 S i x 1 3 • • ( 1 ) 
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T?%i£n%ztzftMt?zxMmmmmmmiMy) mr, m^a 

(A) TKJ5£ (2) 

WX 2 4 • • (2) 
d^TMMiSK Al, Zr> G e ££teT i 0-?- LTX 2 teJD7k#$ 

(B) TIBS; (3) 

Y 

I 

CH 2 = C-C-0-R 2 • • (3) 
II 

o 

mzrctet^frmr&z, {ib5S (3) qxDTkmmw&mm&wpteK t 
(o jtws6sij*«kr; (d) 7kz%tsztz®mtT%xmmmmwm®yt 

(A') Tf2^ (4) 

R 3 S i X 3 3 • • (4) 
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(B') Tta^ (5) 

M 2 X 4 4 • • (5) 
;^M 2 ttSi, Al, Zr, Ge£fcteT iT^OflTX 4 l»M 

(C) TIB^: (6) 

Z 
I 

CH 2 =C-C-0-R 4 • • (6) 
II 

O 

d^TR 4 «7jc^> 7;WPS, ^rc^h7;Wl/*T^0^-LTZ^7K^. 
£fctepWUST&£, fiUS (6) tc^K^T? ©£fHI$:<Z> 1 SBteSTk 

(D') «&3iJ£«J:tf (E ') 7K£^WLT&9^LT/£# (A") 

(C) (4) >f(DW1iSR 3 ^07K^^<li^ (6) *<D7kmm?<D 

fimmiftmzG'?z>mu<Dmffi\z, ^moytmm^mm^mm^m^^ 
mmLTmzMf&L. wmvtizmmLtth^zzzmvxmftmzwML. 
m%\z& ommzmm Lx^mmM^tix^mm^^mmxmmvxm 
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&«A{;:*5tt£, ±E5t (1) ti$n5->7>ft^i:o^tw§. 

±S5jS (i) k*n»t, r 1 ^, 

fc t < «7 u * u < ffl^ ^n^> 0 ±e&»$ nfc7;wm 

t^M^KS, hT-;ux^S©«k'5^if-;U7;WUS ; 

t'-^xrM, tfx;uh u;uS»J:^^t:x;i/7U-;i/S ; 
h'-D^y7i-jH,. t*xD+vhU;US©ck-5^t'XD+v7U-;i/S ; 

7UJM3MUS, 7'j;i/x^;^©ct^^7 , j;u7;i'+;us ; 

7U p^pwus, 7U P=ir$/x3 i ;us©«fc'5&7 , j d+->7;i4jh ; 

7 ' j ;i/7 xx;ps, 7 u ;p h 'J ;uSo«k 5 &7 u ;U7 u ; 

7Uo+->7xz;V«, 7UP^vhU;PS©ck'5^7UP^>'7 l J-^S ; 
7'J;U75 /S ; 

7^u;u/^us> 7?u;ux^;PS©<fc'5fc7£u;i'7;M i ;u£ ; 

7^ U p + S/.tWI/S, 7£ U P+->x^;US<Dct-5^7^ ij U*l/7)V*)V 
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S; 

;* >j * * * u ;i/x^;ug<D£ e> )V7)i*)vm ; 

^^/7 ij D+vpt^S, U D+S'X^Jl/SCk'Sfc*** u p**>7;p 

7>7 ij D + y7xrM, 7£ U P* h V)V£<D£oU7t> 'J D^y7 U-;P 
S; 

;* ? 0 U ;U7 xx;|/g, ;* ij ;u h ij )\,m<D£ote*$ 9 u ;U7 U ; 
^^//'jD+^xzJH, /^'jD+MJ^gcDcko&^^UP^^U 
10 — ;H? ; 

h u 7;W3+->^7>, 3 - u d+->7;w h u * n □ >, 

2.0 t'XJUHJ^h + v-x^X t-^h"JXh+yy7>, 3 -7^7 U p*->7p 
hT;i/h 'J * b + ->5>7>. 3-7^UO + '>7'Ohf;UhU^POv^>. 3- 
(N-7UJU7^y) -/otMUMJ* b*->v-?X 7UJl/7Sy h'J^ h+v 
(2-5>i7D^\+-trn;i'-2-X5 1 ;k) h'J7J^+yy7X 7'JJU 
h U7;m^'>> / ^>, 5- (k'y^OA^f^W h l J7Jl/3 + i>->7>, 
25 (70Uo*->*?'Jl') 7i^h'J7JV3+yy7>, 1, 1— k*X (h'J 

7. (h'Jxh+yyUJW -1, 7-^^>yi>. 7f^hUlh^yy 
1 -^□□-2-^^;U7 , J;Uh'J^PP>'^>, 2- (£dd*3\>W 
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7'JJUh'J VUUisyy. [2- ( 3 -2/0 D'vJf-fe— ;W HJ0PP 
3-'>^P / N*-fe-;WhU^OP'>7>, (4-y^Dt^f-;W h 
ij^DDy7>, (3 -->^P^>^v ? X-Jl/^ > Ptf;i') hUlh + yy7>, 
5 _^t-^h'J7J^ + yy7>, O- (^^^UO + yXf;!/) -N- 
5 (hUXh^^^UJl/^Pt!^) tfl/*X (2-^^-^P^-^) HJ* 
^;V>5>, 1, 7-t^^^X-;i/h'Jlh+yy7>, 7 -:t0xx;Uh'J 
7;m*X>7X (2, 4-^>^^IXJW hU7i^+yy7>, X^U 
J1/X3MUHJ ^ h*X>7X tf-^h'J<77 p P^y+'>'>7>^tWJ^'e 

^n^w^T, ^^^up^x7;WPhU7;pp*->*>7>^f^f* 
io u<ffl^e>n^ 0 

A K£^T, ±125$ (1) T'^nSx 7 >ft: ^ 

(gftW2^fc«3©7K^iwi&^ ^t, tdj -m-r^^&s), yym. 

(F), ^ (CI) ^cfct;^ (Br) kQtezmfrZM&tlZ'mKtb-- 
15 ffi^e^m^TBm^nxv^. 7K^IIC^cD£fr«<7>>&< t h 6 0 %#±t2 

20 ±tBic (i) *(Dx i tf7)v?*i/)vm£rc\*7)i*~)\'tti'&^&z>m£. 
/>*(D7;pp^^us^fc«7;^x;u^vS^+ra#Ts-i^^^ 

±.ttt (1) -OBk2nz>i'7>it£y) (^TJ&# (i) t^7c™^) 
25 tLTte, Mz-irfttt (7) TS£*l3«7K^fc O-^^^UP^v^Phf 
;Uh'J ^ h*X>5>-d 1 D> TfB5£ (8) TScStisMTM^t: (3-*0 
77UP^'>^Ptf;H-UXh^->x^>-d 2 6), TfB5£ (9) 
7K^fb (3-/^^ 'J P+'>X^Jl/h'J> h*;>i/7>-d 1 8), Tf25£ (1 
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5), TI3^ (1 1) T«Snsfi7K*l'b7y*<b (3-^^^'JP^>xfJI/ 
HJlh*>">7>-d20), TiB5£ (12) TS$n^S7K^7»j;i/h'J 
/h^/7>-dl3, TIBS; (13) Tasnsaamfctf-^MJ*!** 
5 ->«>7>-d 1 l^tfTiBa (14) T*3n*7y*{b7;W^MJ7;i'=i 



CD 3 
I 

10 CD 2 =C-C-0- (CD 2 ) 3-Si (OCH 3 ) 3 ' *(7) 

II 

O 



15 



CD 3 

I ' 

CD 2 = C-C-0- (CD 2 ) 3-Si (OC 2 D 5 ) , 
II 

O 



(8) 



20 CD 3 

I 

CD 2 = C-C-0- (CD 2 ) 2 -S i (OCD3) 3 ' * O) 

II 

O 

25 

CD 3 
I 

CD 2 =C-C-0- (CH 2 ) 3-Si (OCH3) 3 • -(10) 



30 



o 



CD. 



CD 2 = C-C-Q- (CF 2 ) 2 -S i (OC 2 D 5 ) , ••(!!) 



35 



O 
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CD 2 = CD-CD 2 -S i (OCD 3 ) 3 • - (12) 



CD 2 = CD-Si (OCD3) 3 "(13) 
CH 2 = CH- (CF 2 ) „-CH 2 -CH 2 -S i X 3 • -(14) 
(14) ff, n=2~15T&0, Xfcth*^ J.Y^Wlif.^7 )V 

xhM 

mm.mm\wM^mzmu^x%m^^mi^^n-h^^(Dx. (d 
2 o) &m^z><Di)W£bi<\ mw\i7mM\z>&w<tik¥mm)t&±toA.z>zt 

(1) K;tfl/tl~2 0{g/Wf?£L<, £i9#£L<te2~l 0{gT&5 0 

1-4(01117^3-^, &»£7W£^**/-;k x^y-;u^$fiinffl^ 

e>ns. &mmz&^u&(Dmw£T*m j $>friz®m* 

LT, (1) (CttLTO. 3~5fg#fiF£L<, <£W3;L<«0, 5-1. 
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?ntt>n> mm. mm, mt®5%&t*< t%-o<D&w& 

(1) l^HC&UT, 0. 0 1 = U ^EJU~ 1 OSU^tfiffSlX, «fc 

yjP-l-7i-J^h> (CIBAtt, KM^a718 4j), 2 — fc K □ 
2 -*3\>l'- 1 -7x^;i/7'DA°>- 1 -*> (Merkft, ryn+a 
7117 3J), 1- (4— f V7*Ofcf;i/7x-;i/) - 2 -t HP+'>- 2 -/^ 
;^D^>-l-^> (Merkft, rya+a7 1 1 1 6j), 2, 
+ ->-2-7xZJV7th7x;> (C I BAtb H )W*3.7 6 5 lj) 3££ 

Ens «^J©»»«, #£L<te/&# (i) i^wc** 

UT, 0. 0 0 1-0. 2^;k $fcfctt&J»»Afc*tUT0. 1~2 0S*%T 



WO 01/37049 PCT/JPOO/07949 

12 

^Hmfi£#lBlCO^TiftB^-rS. ^ (2) Kfc^T, MMiS i, Al, Zr, 

vfzz.tiw&&. x 2 <DiM7mmeimumtLT(D7)V3*i')\,m&&tf7)v 

m Jl*££tf5 ****tf7y**«HF*b<fllV>& 

nfe7;u3+^^*^«k^7;i/^u^> / S^*tvio ±§E5£ (2) 

n*&JR<fc£1& (OT)&# (2) tv^di^&S) fcUTtt, m«rh7^ 
D#+yyJl/3-^A, xh57h*->'7;U3x7A, fh^yya^yf 

h 5 x h * >, fh^y^o^ > saints £ 

7i < <h t> 6 0 % , $5C#£L<tt4>fc<£*>80*. ife^l<«10 
0%) *tK^, 7y*, ^*ck^^e>^^cfcD^«n^^«j:<t ; b 

-ao%*o®^-r««isnfc^«i^fi : *L<fflv i e.n*. flAwrFKa a 

5) T^£n5fi7K*{fcxh5*h*->v^X TIESC (16) TS$n5*7K 
lfbfh7Xh*yy7>, TBH^ (17) TSSnsa**^ h ?7 -> 
7JU = x7A, TIBS (18) T£Sft5E7K*ffcxh57o#*5'S>;i'n3:7 
A, Tf2iC (19) TS$n^.fi7K^b^h^7h^v> > ^3-7A, 
(2 0) T«nSfizK*<kxh7-r77P^->^X TEiS (2 1) T'« 
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Sn*fi**{k7-h7^h^'>^X (2 2) TS$n^l[7K^ffcxh 

5/h^«>y;^>*«ktrFBB^ (2 3) T8£ft*fi**ffcT-l*7Xh*«>y 

S i (OCD 3 ) 4 • • (1 5) 

S i (OCD 2 CD 3 ) 4 • • (1 6) 

Al (OCD 2 CD 2 CD 2 CD 3 ) 4 • • (1 7) 

Z r (OCD 2 CD 2 CD 3 ) 4 • • (1 8) 

Z r (OCD 2 CD 2 CD 2 CD 3 ) 4 "(19) 

T i (OCD (CD,) 2 ) 4 * ' (2 0) 

T i (OCD 2 CD 2 CD 2 CD 3 ) 4 • • (2 1) 

Ge (OCD 3 ) 4 • • (22) 

Ge (OCD 2 CD 3 ) 4 ■ (2 3) 

5* (2) 7?«$nS^Rft^* (2)) fc«-©«T?tt£*B + K:£* 

IfaSmt 5 0 0 £ U>. 

*56M©ftl««BT?fflV»6ns±ESC (3) T?«Sn***tt*WT* (* 
?) 7> U JKb^ttf-^ViTttWrs. 5£ (3) <7)R 2 CD7;U^ai:UT^ 

HAtf-CH 2 (CO) CH 2 (CO) CH 3 *«*We»n*. 5$ (3) 

6&*3Mk ^i"J)Him ^^f'J^nWK ***u;PBfc/wk 
7?y;H»;Wk 7^u;PKx^;k 7^u«yatr;k 7^u;i#^;k 

^fgWC&ttSiS (3) T3&3nS7£U;Hk ^^^UJH6*fctt^n6® 
IXXfJP (£TFfi5c# (3) £1^3 5£ (3) ©t©**^© 
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it^omtvxit. mM£T&&: (24) •v%2nz>m7mit7ym<t*?z 

5 UjWi/^k TIB^ (2 5) T^Sn^SzKllf^y&fl^^U^&X^lk 
TIBiS (2 6) TSSnsfiTKJUft^ySl^^^^UJPKyntfjk TIB^ (2 

7) Ta*n*a**fl27!y*fl2^^^u;i«^;k tib^: (2 8) 
ft* * >? u jhs:/? 1 ;^ a z. turn* *. 

10 

CD 3 

I 

CD 2 = C-C-0-CF 3 • -(2 4) 
II 

15 O 

CD 3 
I 

CD 2 = C-C-0-CF 2 CF 3 • - (25) 

20 II 

O 



CD 



25 



CD 2 = C-C-0-CF 2 CF 2 CF ; 



(26) 



O 



30 



CD- 



CD 2 = C-C-0-CF 2 CF 2 CF 2 CF 3 • - (27) 



O 
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CF 3 
I 

CF 2 =C-C-0-CH 3 



(28) 



O 



CD 3 
I 

CD 2 = C-C-0- (CD 2 ) 3 CD 



02 9) 



O 



ffittt (2) TSSttSft^ttOM 1 ^ Ah Zr, Ge££teTiT&S 

m%\z\t, ckd^ (2) <DitGv>)<Dto7mM ♦ m£Kfo*Mwirz>tz®\z, 

(3) (2) £££<bT3t)0T&5;i<ha*M£LK Z-<D£.Dt£tf£jrt 

o) ~ (33) T*mtsnz>{t%%ozmtfz^ttfT*%z>. 

CD 3 

I 

CD 2 = C-C-0-H • -(3 0) 
II 

o 

CD 3 
I 

CD 2 = C-C-0-D • -(3 1) 

II 

O 
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CD 3 



O 



O 



CD 



2 = C-C 



0-CH 2 -C-CH 2 -C-CH 3 



• -(3 2) 



O 



CD 3 



O 



O 



CD 



2 = C-C 



0-CD 2 -C-CD 2 -C-CD 3 



• • (33) 



O 



(2) «. »§tm wisfttticflin, iPsswiiaBA^iTJb. 
o, ^ (3) »«CT»its#^, »wai©ftK«3iett*4A. sfcK 
0iw^fi8!)5ffflsit5, Lfc^w (2) m<Dvim 

*ff*L<»V». fifc# <2) ©ffSL^IBBfcL 2 5-7 5^;i/%-e*0, £0 

*fcric# (3) 0#£U46ffl«. 2 5-7 5 ; E;U%TS>D, £0#2;L<«3 
0-7 0^;|/%T&<9, $e>ld*?£L<tt4 0-6 O&WV&Z. ZLZT. * 
;U%te/&# (2) tfcft (3) 0&f^;i«S^<hLT&D, (2) (D* 

jimtt (2) TS^ns&Js^^tUTo^pjk^sJPfrs. 

(4) £V>-5 CO^TW^-T*. S (4) K 

fiU it (4) icfcOT, ±SBW«S»i. -en^OTKSSUS^O^tMBK© 1 
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w*. z.v>fcft (4) temz.viwm.**^ #®mm\zm&&tt. &it 
a (5) T?«n*$JWfc£« (KTja» (5) turtt, 

a (6) T?asn*7^um ***um fcixttdtt&oKx 

7>t-;U (OT. J&fr (6) Kl^ViTRWr*. 5£ (6) {1*5 

(3) to^TaHttixfc ! b©tWb©*^^sc:t*«-e#5. fflU a (6) 

Bfc3ftTV>*&»J^V>jfin?5£ (3) tSftoTUS. (5) it. & 

»J*»CK:*5V>T, ±Um (4) (6) fctt, it (4) *©W1&SR 

'j&tft^zKfcH^fcsS; (6) >t"(D7K^Jf : F<!:©^«^I--ttBB^0W / > 
£K£*>4 0*&i5»<5<fc , 3K:ffi^5*lS. :oj:^M7> (4) (6) 

ornate. (4) (6) tm*?n%mm®?zG-rz>m.& j £$>z 
W4ea&# (4) triG» (6) o^rnd^o^ntjus^swrsffi^T* 
ant**-*?**. (4) 3&jjt*R^srra»^i*tt. ^ (4) 

t>Ojft«JF*K. (6) ^fiSWS^^Wr^W^Ctt* 5£ (6) *<Z>tK 

£fc5£ (6) ©R 4 *****S«i:y c 7-fc^7-feh>&*"rSiB*ST»*«^ 
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Ctt, Z.<DJ&m$J&ft (5) KBE&bT££<fcT£fftB£WT5o lfc*bT: 
(5) l^WCMLT, (6) ttltJVJU:$«Et5:t 
#*f£U>. (4K (5) (6) ®#*U>«B«;, *n 

-?n, 2 0^8 0^;!/%, 1 0^4 0^%^! 0-4 0^%^%. 

(4), <5) *5cfctffi)c# (6) ©£fHE;U»£X 
£jl£bT&D> (4) <D*;Hfc«3$; (4) T^£tt5:>5>{fc£$l<!:LTCD 

*;i/#*c»0*fcj£# (5) ©*;n*»5£ (5) xmznz&mitGyatLx® 

j£ (4) tWX 3 43d;ra (5) +OX 4 (D^-rn^-^^iM^, 

mmtZs ytwu&m. mm. uzmzMzxh&^mm<Dmnm\z-D^x\t, m 
mmomt, mubi^uti^ (2) i*;pc#-r*flre*!K 

C\ZWX\tfm (4) (5) o^tn ^MZftTZmX&Z. *L 

xytrnteMomt. mi&m i:out» < 2 ) 1 t;ncm'sfln?» 0 , 
m«c«^T«^ (4) (5) <DGWr ltMztttzmx&z, 

±BftmmmmBj&m®wmf$.®&m^x, %mm&*M&tz>i5&\z*D 

>pt±< th^mmtmm9rm<DmioBM\z^.mbxm^m^b. ^<DWk(D±.\z 

□ 7Ji£JBJfcrs iPMSSrff 5 
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8rL^fgIiJ (New developments in integrate 
d optics using the Sol-gel process), 
P. Coudray, et a 1 , p286-303, fc<fctf 
Birf7*h-yi'T/H7j (Sol-Gel and Polymer P 
hotonic Devices), Mark P. Andrews, S. Ir 
a j Najafi, Vol. CR68, SPIE (199 7) tC!2«t£ftW 

zszztiz^K), zwrnytrntmytuft (*me>m) cerate 
zTzmmmitzmmisT, mytmm&2vzz\t\z£r>, ytvwMzti 

-«iWW5^1lHl« (1993^11^8-10 B)J (1st E 
uropean Workshop on Hybrid Organic-I 
norganic Materials, Nov. 8-10, 199 3) Ne 
w Journal of Chemistry, Vol. 18, 1125-1 
.1 3 4 (1 9 9 4) #{&) 

±.tiytmMmm^mm^mM (a, b, o m^mw.<D±\zo. 

5 /xm~2 0 0 um(DO^y h^T^gtD^lcMLT, m&Mf&Lrc&, 
mftm&. Ilt$n5fii«»l~2 0 0mW/cm 2 tt5J;pl;, 
l#~2#Fel mlfEBIlcMLT, ^^10 0~15 0 < CT10^~5li#F B 1i]n 

O^lCl 0 0~1 5 Ottl 05r~5B#F B 1»-r^^<!:{C t fcDg!{b^-a-Tm^ 

^Mttm«ffl^14«#)CD»8i«, »^®ic, xtf>n-h&, 
x^«y7°D-hfe> X£U->WJ£» ^7t73-hfe * 



WO 01/37049 PCT/JPOO/07949 

20 

dcDgttte 1.5X1 0 - VCOT©^M^*WT5 £ tiiW*. h 
(9-1 5X 1 0"VC) CD e fco^iS^«Mm^W-r^y^X5 1 ^^7.S 
UfcO, Kfc4«fc£t;*J&>ST»*. 5X1 o- 5 

ffittf UXfk»i £ %mf 5 CI ^JRtt-tOS Lfc 

t: 8X1 0-VC). •VnB&tivZ («BRBff* : -3-0. 0X1 0~ 7 

arpsatiiTas^fctt. 41, 5x1 0- 7 
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C-C C-Br®&\zm^<ftn%lZC-Hm&<D*:tl£ 
l!Cy7hLTl. 5 5Mm*3ct^l. 3 /imOl{|»6Wct C15IC< 
5. ±g2«&l;:£D, C-HiSS^fcS^X^JRIlcfc^, ^SiittTOOl. 5 5 
Mm^ 1 . 3 iim<Dmm%®ommft<D&TZ®}<CttfT°%Z> 0 Lfc*bT, 

mi^T, (SES : 2 4 9 nm (KrF), 1 9 3 nm (A r 

mitm-y h7-7^J^.tf->U^^7 1-7-7CDS i -O-S i iB^SBtSgWI 

(M. P. Andrews, SPIE Vol. 3 2 8 2, p 5 0- 5 4, (1 
9 9 8) »J 

yy^y^m fc£\z&r)mvi%ttm&&tsz\ttfivgz* z\<Dm%\zm^z> 

%UtVX, He-Cd V— tf (3 2 5 nm, 4 2 1 nm), ArU-^f (3 5 
lnm) fc££ffllr>SCl£#T#5. ^W$,\Z&%&*m^&J)W)Vm&.mto 
ZmWcQ^WbMmmvmmz&V^ Ar4*>U—tf (5 14. 5nm) \Z 

&K>mytTz>z\tboimT$>z>. ytmmz^om^^m^rcW) yvmaytm 
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tiz&K), ftm&%<nft*mvimzKftf?zK%m(Dyt7 << w ^mm* z t 

A = 2 n e f f • A 

ne f i\mMm&*mmtt-\ i \Ztt?%mmtt^X*1bV) : tL 

TAMW«lfccDMS!T&3. 5 5Mmoft£jIraK:J£lt£-fc^• 

5T&3<£>T\ AteO. Z\<D£o \Z LTimWt7 J )V$*m%> 

ot. z.(Dwm<ommm\z'D^xmm\zmmr^o 

MymitT-th >~>7>t HU> (PI) ©Iflgi: 

#8£n-K MW-^D#Wc5 0 0mlHP)lll£7 77 > =i5:M 
Ifc. 5 0 g (9 5%, 0. 9 7^1/) cOlft*^>7Mfc^hU£A£l 2 0m 
1 omMzfefrLtzfemt 1. 2 3^;l/©S7K^b7-fe h>^7^7.ziHAnfc. 

JKrtM&$<Z>i&g£l 0~ 2 O'CtC&o £WT?, 210ml (0. 85^1/) <D 
4 0 %fi7Kl£ftM£ 3 PtFaWrtriTFLfc. M<DffiTm7'ik, 1 5 #F*11f 

7>th'U >^ b ft 3 jSUSJi >x- v-3 XCcfcO 6 MtVfzo MtE 



WO 0 1 /37049 PCT/JPOO/07949 

23 

2 5ml(7)X-x^T3 0iamUco ttfflat*S**{k7-t h >v7>t H U > 

HPfcSU £^l£^I£TT^@b7Co fi7K^b7-feh>->7>kh*U> ((C 
D 3 ) 2 C (OD)-CN) 8-8 2t:/l 5mmHgTmil$nfCo i&Ste 
6 4g (W7 7%) T&oTc. 
STM^fc/^U;^ (P2) ©PSSS: 

1 ^;U©M*3Wk7 , fe h >~>7>k KU > (PD 1 1 tJ^l7^ft«^ 

Mf#U7c 0 sra^^e»7K^^*bfi7K^b^^^u;^ (CD 2 =C 

(CD 3 ) COOD) (P2) £#7c 0 

m^mit^^^ { j)vm^)v (P3) ©isi: 
lt^ofiTK^b^^^u;^ (P2) t lvKDMjmit*? y-)v (cd 3 
o h) zutf i7f ;HbS^^cfc o fi7j<^b/ u ^ ( c d 2 - c 

(CD 3 ) COO-CD3) (P3) *mzo 
%imVC7vMt*9Z"))\'®.* : 5-)\> (PF1) OfflM: 

ltJKDmymittfWM (P2) <!: l^KD7^^{b/^/-;U (CF 

3 oh) zm^^Mtfcfoiz&omKmtyvmiktPtvfr®*?)^ (c 

D 2 -C (CD 3 ) COO-CF 3 ) (PF1) £#fco U^^^U*© 
fi7K^b^^^U;^7'J;l/ (^^^U>)^7U;i/-d 5) (P4) 

l^omymity vm*? ? u ;i/g£ (±iep2) £ i^;kd7 , j;p7;^-^ 

$S-lfxXx;MbK^H=fc0a7K^b^^^U;i/^7U;U (CD 2 -C (CD 
3 ) COO-CH 2 CH=CH 2 ) (P4) £#7c 0 
m*m\:7V)V7)Vzi-)V (7U;U7^^-;U-d 6) (P5) CIS: 

fi7K^{b2-^D/\V-;P (2-7o/V-;i/-d 8) £«#&T, J&7k£ 
^tCcfcOS7K^byDtfl/> C/dt°l/>-d6) £t#7Co ^n^r^iaTT^ 
lbLT^b7U;i/t^L, 7;^U^#TTS7K5:ffl^TJ!JD7KMb, fi?K^ 
ib7U7l/7;m-Jl/ (7V)l7)l?-)V-6 6, CD 2 = CDCD 2 -OD) (P 
5) 
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M**{b**#U;UK7'JJP OWJ^BTUJU-d 1 0) (P6) (DM: 
l^©S*3fcffc**£»J^6fc (P2) t l^KDSTK^kT'J^Tjm-;!/ 

(P5) ^Wxxx;ute^{c«kofi7K^b^^^ , j;umT | j;i' (***u;u 

B&TUJU-d 1 (K CD 2 -C (CD 3 ) COO-CD 2 CD = CD 2 ) (P6) £ 

* * u ->yo tr;u h y ^ □ □ > owj u^-fu tr;u h 

iJ^ODy7>-d 1 1) (P 7) (DM : 

MT'J^-dlO) (P6) SriD*. S^$-e-TS7K^t^^^ , JP+>'7 p P 

tr;n-u^oDv'7> (^^^UP^>-yDtf;i/h | j^aD>'^>-d i i, c 

D 2 = C (CD 3 ) COO (CD 2 ) 3 -SiCl 3 ) (P7) 
HJ/b + -»7>-d2 0) (P8) (DM: 

it;KDa7K^k^^^ , Jn^->^pe;i/h'J^DD>'^> (±IHP7) t3 

y-/7>-d2 0, CD 2 = C (CD,) COO (CD 2 ) 3 -Si (OCD 3 ) 
3 ) (P8) Z'&tco *?tr*)u*i'7n\i)),&<D*<D*mWL : f-l imt^Xlfi 
g7MfTg&£tlT^7Co 

S7K*flS"rh7Xh*v->7> (TEOS-d20, (P9)) QMS: 

SJt&^-&Tfi7jc^kxh7Xh^'>>'7> (Si (OC 2 D 5 ) «) (P9) 
&. 

8) (P 1 0) (DM : 
1 *;K&IHJg{fc^;Hlx£ A £ 4 ^EJKDfizK^t: 2 - "fun j ( 2 - 7p 

/ty-;u-d8) SriPTL, SJS$-&xa7j<^{b^h^yp^^vv;ppx'>A 

(Z r (OC 3 D 7 ) 4 ) (P 1 0) *mco 
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M.*M{k7-h : 7~7h*ri'Z?)V3-V2* (fh7yh^yy;V3-^A-d3 6) 
(P 1 1) ©M: 

1 1 hommivfrn - <? At 4 ^(nwmqcJ* J -)i (7? y d 

10) £*n;L, R&ttTM*XWrh5'7b**sz?)V3=.V& (Z r (OC 4 
5 D g ) 4 ) (P 1 1) 

7s;*<b7;WP^7> (P 1 2) ©Hi3: 

1, 4-yt'^^3'7^D^> [(CF 2 ) 4 (CH = CH 2 ) 2 )] 
2. 54g (0. OltJW thUih*'>'>7>l. 6 4g (0. OltJW 

sun*, Sffl-e3 o^iwa^ufc. ;:nK:tt»*©8Mfca&»*iJD*. mt?2 

CH 2 = CH (CF 2 ) 4 (CH 2 ) 2 Si (OC 2 H 5 ) , (6-k*x;U-3, 3, 
4, 4, 5, 5, 6, 6-^^7MOA+y;i,hUXh+yy7» £#£o 
en^+^HtO+OTKSRIR^ 1 5iO^©8fi^77MI$nt^c. 
15 lE^M (A 1 ) (DM® : 

7 5^1/ (0. 0 5*;KD»tafc«:^trt M*»«i:&ffl^LT2«?HlJn*iH» 

HD + y- 2 -*?)V- 1 -7xX;i/7°o;^>- 1 (Merktt, r^p 

20 +i7 (Darocure) 1 1 7 3j) ££#©Mfc:*tLT2MKK:fc* 

.fc^HtT-^O+HfiPAT, (Al) £t#fc 8 

Iftfttt (A 2) ©PIS : 
M7K^b/^7 , JD^->7'olf;UhU^ h*->~>5> (WIEP8) l^l/chO. 

7 5^ (0. 0 5 ^©MK&^tJ) StKM^^^UT 2i^F B WP7K^ 
25 ;£■&&. ^©JPTK^tl^b*-*© 1 ?^^. 3&fc3tH$6?W£LT©2-fcF- 

D + y- 2 - ^f^- 1 - 7x^7°n/^>- 1 - t> (MerktL l"^*o^ 

a71 l 7 3j) ^#©fifit»UT2aSXJC^:S«k"5Cfcf-*©tptlnix. 

T, mim (A 2) £t#fco 
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®sm (Bl) OMtt: 

S**{bxh7Xh+">S/7> (P9) 80g, BtJMHin»fcLT©#ys> 
*5-)Vi/U*-Qr> (H- (S i (CH 3 ) 2 -0) n OH, Petrarch S 
ys terns, Inc. iSp° D « rpS340j, ^fi: 1 7 0 0) lOg, 
5 M7KiPHfcxh5t HP77> (C 4 D 4 0) 2 0m K MTK^b-f 77*nAV 
-)l (2-yp/V-;U-d 8) 30ml, *«tr;a4ftBltt*»«t 1 6 g (7 
g©Stt»&*7KKJ8#> Sk-^HAnT8 Otnf3 0»IBBWtt8»Ufc. Z. 
tl\Z, ***flS7y*ft^^^»j;m^^ (PFl) £4. 7 5g, *5«fctX3t 
9!$&$!l£:LT0 2 - t Kn^v- 2 1 -7x=;k/D/t>- 1 -:*> 

10 (Me r ktfc, Wn*z.T 1 1 7 3 j) ££#®fiWl;ftbT2fi»%&;:&5 e k 

«^ (B2) ©PIS: 

me«#i (bi) ©Piian&ns, fi7K^b7 7^b^^^>j;uBg^^ 
(pfi) ©{^di:« m&<D^)V^>9y)^o^92 } )\y-b (WlHSt 

15 (2 8)) £fflV»fc&#ttMIBiariMto (Bl) OHKiimfilCLTffoTfflfiJc* 
(B2) 
ffij&ft (B3) (DM : 

«t» (bd (Dmmiz&tfz, m^mityymit^^^^jvm^^v (pf 
i) <oftt>Q\z, mmnmxmiktftrvjvmt^jv (P3) 
20 m&wm (bd ow«tiRittK:LTfT-3T, <B3) zmbtt. 

Mm (B4) 0MS1 : 

mm (bd ©n»c*ws, mimfc? *?v)v&*3-)v (pf 
i) offcboc, isj»0fi7K^b^^^u;^7'j;u (P4) sjb^t, m.i$M 

(B4) fcWJSpfc. 

25 (b 5) <Dmm : 

(bi) ommz&^Ttitmbit. i«fh7ih*'>'>7> (p 

9), fi7K^itx t KP77> (C 4 D 4 0), fizK^flH V7°n/V-^ 
( 2 - 7n AV -;U - d 8 ) . Hll7X^i* «fc M**^? v Mit* 92V 
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)VWt*?-)l> (PFl) <Dftt>Q\Z> ^miOrb^Xh+yi/^X fh 

^T, fijftfe (B5) SfflfiLfc. 
&/*4ftJ (CI) ®91»: 

o. 7 5*;i>MiS(o. o 5*;Kz>mffi$££t?) fi*8»re*sa>i;«>2i$ 

»K^»lf;l«^^^J n+y^D^ h U / h*v->5> (P8) <h, 
i*;i>i£*<&S**ft***u;i'K (P2) TgfcfcLfcfiTKfcfcxl-^ntf 

(P10) P8:P10:P2=10:4: 4 0^;PJtfC 

-^a (pio) ic*fUT2 ; &;uafti]p^2B#r B mi$L.fc. z\n\z%mm\£\s 

T2-hHD^->-2-^5 1 ;i/- 1 -7x-;i/-/n/\°>- 1 --*> (Me r ktt, 
ryp^a71 1 7 3 j) *£&<DM&\ZttLT 2fiS%jbo*.T> &j£4ft (C 
1) 

ffiJ&Kl (C2) ©PIS: 

&J$ft (CI) ©H«K:*rtvr, STK^bxh^yo^+v'^JUn-^A (P 
10) OttfeOK. SzK^fc^h^h+^SW^tfA (PI 1) SfflViT, 
(C2) 

JTOP12&0. 37g, 0. 1^/1011^0. 168g, ylh^y 
l/U^y~ s -7^;i/7Jl/5*-b£0. 46g, f h7lh+yy7>l. 
0g, -f V"/D/ty-;V*0. 3g, 7k£0. 4 gin*, ^ift^ 4l$raKJft$ 
■H-fc WDl). Z\n\Z%m&\tLT rD a r o c u r e 1 1 7 3-j £ 

1 

( 1 ) <oim : 

3wm©»©Si0 2 I (lif 1. 4 6) £MLfc">U:n> (Si) 
(2X2 cm) £<77 p o/1/-;U4 , T2 O^MjB****^* ^fiTK'f-e 
^K2 0#MiTOSaftJ*Lfc. dtlUffl^ (Al) ^ITL> *tf>n-h 
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h7^^7 (2 cmx 2 cm^t^"Cf(OW(;gS 2 c mT^ 8 um<F>m 
^%m&W>*Wtmc) ^»:lt, 3 0 cm©Sg»^> 5 e V (}&ft3 6 5 
nm) ©i^imiltlfc. OmW/cm' 

t*$9 'J a^r->^otf;i/h'j^ h+>->7>©a^ «yyo/iy-;pn# 

T#^7^#£?£fi?L7c 0 1 2 Ot:T2B#r^^TSC<h{c:«i:0, *^UP* 

i 0 2 |1©8 wrax 8 MmTfiS 2 cmOU r«W (1) (□TpBSj 
Jf*l. 4 8) £t#fc„ «*l:o^Tli 0. 42dB/cm tiftjfcl. 5 5 
*tm®#). 0. 0 2dB/cm Gftjfcl. 3wm©I) Tr&^7c. 

m (*3«fctfl. 3jum) OU- t^ft77< A£MUT:n U l/>XTft 

miS0il2 

ft7^ (1) <0f£®: 

5^7X« (ttHSffft: 5. 5X10-VC, JBff* : 1. 4 6 0 (« 
56 3 3 nm(D7t), Tffe : 2 OmmX 2 OmmX 2. 0mm) 

-ju^t2 o^«mi> 2 o^Wjewsi!fe#L/t. em 

fcfflj£«t&l (Bl) §ITl, X.t>3-hUTSa^Sr^-ca^*nfclKi:L 
P»3tfef3.k 0 H e - C d U— tf : 3 2 5 nm) &mffi\Z 1 MWU;. 
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12 01CT1WU:. cnt<fc0 0. 5 a mMMtBS (B#f»H 

so if^f>f>^£tra7^^m m<D¥i%mmmt, 1. 48 o 

(6 3 3 nm), i£TO3. O^mTr&D, fiffiS (JBW^H^) ^U-tw 
0. 82dB/cra (1. 5 5 am), 0. 04/cm (1. 3 urn) 

tMfeZnZo *LTm*<DT®m(D%:&&<D*tt < zUft (.$i®2 10nm, ft 
&mm*iffittW\±V>mm4 2 Onm) Tte, M&gcD*£&S7kM;7y^t^ 

$J2 1 Onm) Tfct M7K^7>y^k^^^ U;i^^<DS£ft#£/j)c£n 

tm&vh^mw d»^o. oooi) £3rrsct?tc&o, 
%mm (2) <D<feu : 

3tfm0i^(DS i0 2 Jl (JSSf^l. 4 6) tfttBSnfcv' U 3 
(1. 0 X 2 0 X 2 0mm) V^n/V-iU'T 2 0 ^M^Sfe^b, 
^7K^-e$?>{C2 O^S^WL^o ^tiicaj&ti (CI) «TU Xtf 

>3-hnatt5^-i:«itfc. i o oct 3 o^mmvxm^ 

0 c m(2»fr £ 5 e V<D^U^m 1 #P B TOtLfco 0 , flg*<7) 
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Np|BM6i»T*^iC«kO» ;WJp*->7pK;H*'J* h*^v5>0J»*!8 

2 0ram©Ur/SMiS!S (2) £*§fc. 3 70lMr*ttl. 5 0 1T*ofc. 
^m£H«^3fe**fc«fel'£tE^ 0. 4 3dB/cm(»fil. 55 
iiraOt), 0. 0 3/cm(Bftl. 3 nm(D%) T&ofc. 

^7^* (2) 0ft*«: 

3 X%tz. U y ( 2 ) ©±C^SM8iiA= 1 0 5 5 nm®fi 

+<>y7 ><z>a£#:fe * u ;p»©a-&#) ttnmsmifift < & 

ftsmis (3) vnm •■ 
wminftwm (i) ©fp»c*»t4, mm (ad ©fW3 0i:au)c« 

(A 2) fcffl^fcfitfWi. **m£Wttfcl/C» 'Jv$>SBfc*aH& (2) 
fco ftUBfefcOHTWU 0. 87dB/cra (1. 5 5wm), 0. 04/cm 
( 1 . 3 //m) Xfo-ofzo 

(3) ©fnJl: 

»0!I2(D^7^;U^ (1) Otfsfifcfctt*, &J$ft (Bl) ©ftbOi:, a. 
J&fc (B2) *ffl^fc£^tt^Jfi««l2tH»CLTffofc. EI®SJfrTO> 1. 
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475 (6 3 3 nmh OtJPtt. 3. 3 (tmTttffifi (JS#t««) ^U-x 
Ttt, 0. 89dB/cm (1. 5 5 Mm), 0. 07/cra (1. 3m/x) "C 

%7Jfr? (4) ©flsfi: 

ftft (B3) ftffl^fceW«*»W2i:W«fcUTffofc. *<BJB«T*tt. 1. 
4 8 0 (6 3 3nm), Mtt. 3. 0 MmTftfflSI (E»r«WSl) ^U-t- 

Ttt. 0. 82dB/cm (1. 55wm), 0. 05/cm (1. 3mu) Tf 

H»2«7^;^ (i) ©fesacfctt*. ttftft (bi) ©^boc, m 

(B4) Sffl^fc£WW*180!l2tlRl«lCUTffofc. *0ffl*W;k 1. 
4 8 1 (6 3 3 nm), Iglfftt* 2. 8mih«S (SHr*««i) 

Ttt, 0. 93dB/cm (1. 5 5 Mm), 0. 08/cra (1. 3m u) T? 

ftmmffi (4) ©ra : 

3/xm©M/f^cDS iO,H 0B*r*l. 46) «t*«Snfc->U □ >** 
(1. 0X2 ox 2 Omm) w7nrt/-WV2 O^MiBWftft^L. 

2 0#MjB#«»fci*bfc. nncafi»ft (B5) £*TU Xtf 
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